The treatment of partial-thickness articular surface rotator cuff tears is controversial. Treatment has varied from simple debridement with or without an acromioplasty to various repair techniques. These repair techniques have included transtendinous methods and completion of the tear and repairing the full thickness defect. The transtendinous techniques can be associated with stiffness, and completing the tear takes down normal intact tissue. Therefore, a technique was developed that repairs the articular side partial-thickness rotator cuff tears with an all-inside approach that does not violate the intact bursal tissue and does not complete the tear.
| ABSTRACT
The treatment of partial-thickness articular surface rotator cuff tears is controversial. Treatment has varied from simple debridement with or without an acromioplasty to various repair techniques. These repair techniques have included transtendinous methods and completion of the tear and repairing the full thickness defect. The transtendinous techniques can be associated with stiffness, and completing the tear takes down normal intact tissue. Therefore, a technique was developed that repairs the articular side partial-thickness rotator cuff tears with an all-inside approach that does not violate the intact bursal tissue and does not complete the tear. Keywords: rotator cuff tear, rotator cuff repair, partial articular supraspinatus tendon avulsion, partial-thickness rotator cuff tear P artial-thickness rotator cuff tears have been classified by Ellman 1 with regard to the side and the depth of the tear. Grade 1 is less than 3 mm, grade 2 is between 3 and 6 mm, and grade 3 is greater than 6 mm in depth, and these are further divided into articular (A), bursal (B), or interstitial (I). Weber 2 compared patients with either 3B or 3A tears treated with either arthroscopic debridement with acromioplasty to arthroscopic acromioplasty and mini open rotator cuff repair (RCR). Patients treated with an RCR were significantly better than those treated with debridement of the tear. Snyder 3 described a transtendinous repair for these partial articular supraspinatus tendon avulsions. The literature suggests that grade 3A partial-thickness RCTs are better treated with repair as opposed to debridement. Ide et al 4 have reported good results with a transtendinous repair of grade 3A tears in 17 patients. Although these techniques do not involve completing the tear, they do involve tying suture on the bursal side of the rotator cuff. The author's personal experience with the transtendinous repair and the experience of others have been that these repairs can be associated with postoperative stiffness. 5 A repair technique that just addresses the pathologic findings by repairing the articular side tear and does not tie down the bursal side of the cuff would be more anatomical and might be associated with less postoperative stiffness.
| TECHNIQUE
The all-inside repair technique repairs the torn articular layer of the rotator cuff anatomically to the medial portion of the greater tuberosity. The rotator cuff edge is debrided, and the depth is assessed by determining the amount of exposed greater tuberosity. The greater tuberosity is prepared by debriding the adherent tissue. Figure 1A depicts a typical articular partial-thickness rotator cuff tear in a left shoulder as viewed from the posterior portal. Figure 1B is an illustration of the same tear. One of the keys to make this technique easier is to use 2 portals in the rotator cuff interval (Figs. 2A, B) . The initial portal is made at the lateral apex of the rotator cuff interval, and debridement of the cuff and tuberosity is done through this portal. A cannula of sufficient size to accommodate a suture-passing device of choice needs to be used here. A second portal is placed just above the subscapularis and is used for retrieving the suturepassing device and suture.
An anchor is placed through the intact bursal portion of the rotator cuff into the medial portion of the greater tuberosity. This is first localized with a spinal needle. This can be facilitated by using a probe to retract the supraspinatus superiorly. The author usually uses a 3-mm polyetheretherketone anchor to minimize the size of the entry site, but any anchor can be used. Figures 3A and B demonstrate the position of a typical anchor in the medial portion of the greater tuberosity. The sutures are then brought into the joint. A suture lasso (Arthrex, Naples, Fla) or other similar suture-passing device is placed in the lateral cannula (Figs. 4A, B) and is then passed through just the articular layer of the rotator cuff. For a left shoulder, a Bright-going[ lasso is used. The wire from the lasso and a suture limb are then retrieved though the inferior cannula. The suture is placed in the wire and pulled through the tissue. This passes the suture through the articular lamina of the rotator cuff (Fig. 5A) . The other limb of the suture is then retrieved into the lateral cannula so that both limbs are within the lateral cannula (Fig. 5B ) and they are ready to be tied. The articular layer is then tied down, with the knot getting buried between the intact bursal layer and the newly repaired articular layer (Figs. 6A, B) . This can be performed multiple times for tears that are larger in anteroposterior dimension starting from posterior and progressing anterior.
This creates a repair that only addresses the pathologic tissue, namely, the articular surface partial-thickness tear. The bursal portion of the cuff is not tied down, nor is it taken down. The addition of an acromioplasty is at the discretion of the surgeon.
| DISCUSSION
The incidence of partial-thickness rotator cuff tears increases with increasing age. 6 Most partial-thickness tears involve the articular side. 7, 8 This might be secondary to hypovascularity and reduced biomechanical strength. 8, 9 Nakajima et al 9 found that the bursal portion of the rotator cuff was able to undergo greater deformation and had increased tensile strength when compared with the articular portion. This lends support for Codman's original hypothesis that most rotator cuff tears occur through primary degenerative process.
The natural history of these partial-thickness tears is a gradual increase in size with time. Yamanaka et al 10 followed 40 partial-thickness articular surface rotator cuff tears with arthrography and found that at an average of 13 months, 53% were larger, 28% had progressed to full-thickness tears, whereas only 20% were the same or smaller. The treatment of these partial-thickness tears should consist of nonoperative measures first. 5 Some of these tears become symptomatic secondary to altered kinematics of the glenohumeral joint such a tight posterior capsule, leading to a dynamic anterosuperior translation with forward elevation and subsequent impingement. Nonoperative measures should therefore include stretching (especially the posterior capsule) and rotator cuff strengthening focusing on external rotation strengthening. the results of 65 patients with either grade 3A or 3B partial-thickness rotator cuff tears with a minimum of 2 years' follow-up. Patients had an arthroscopic decompression with either a mini open repair or an arthroscopic debridement of the tear. The repair group had significantly higher University of California at Los Angeles scores. With regard to smaller partial-thickness tears, Park et al 12 reported 86% satisfactory results with tears less than 50% thickness treated with arthroscopic debridement and decompression. Cordasco et al 13 also found that smaller partial-thickness tears (less than 50% thickness) had good results with debridement. In addition, Miller et al 14 reported an age-related difference in results when treating partial-thickness tears, with younger patients (less than 50) not doing as well with debridement. Snyder 3 described a transtendinous repair technique in which the articular partial-thickness tear is repaired without taking down the intact bursal portion of the rotator cuff. With this technique, an anchor is placed through the intact bursal portion of the cuff, and sutures are passed medial to the torn articular layer and retrieved in the subacromial space. The sutures are then tied down in the subacromial space on top of the bursal portion of the cuff. This technique was used by Ide et al 4 for 17 patients. At an average of 39 months' follow-up, they reported 14 excellent, 2 good, and 1 fair result. Although this technique is an improvement over the previous method of completing the tear, it has its drawbacks. The author and others have noticed an association of this technique with postoperative stiffness. 5 This might be secondary to tying down the intact bursal portion of the cuff into the articular defect. The author has noticed a Bbunching[ effect on the bursal portion of the cuff especially when the articular defect being repaired is large. The ideal repair technique would only involve repairing the pathological structure, namely, the articular layer of the cuff, with minimal effect on the intact bursal portion of the cuff. The technique described in this article fulfills those criteria.
This all-inside RCR has been used in 15 patients thus far with very encouraging results. At an average followup of 11 months, the PENN scores increased from 71 (range, 56Y84) to 92 (range, 86Y99). Although this is a very short-term follow-up, the results have been good or excellent in all. We have seen no problems with postoperative stiffness despite not starting range of motion exercises until 2 weeks postoperatively. All of the patients have been able to return to their previous level of sport and work and were satisfied with the result. We are continuing to follow these patients and will report the results in more detail when we have a minimum 2-year follow-up. In summary, the described all-inside technique repairs the articular surface partial-thickness rotator cuff tear without tying down the intact bursal portion of the rotator cuff. This allows the surgeon to just address the pathologic findings while minimizing the effect on the surrounding structures. Although the incidence of postoperative stiffness is not well documented in the literature, this technique has the possibility of reducing stiffness because it does not tie down the bursal layer. Clearly, not all partial-thickness articular surface rotator cuff tears require repair. This technique has only been applied to those tears that involve more than 50% of the cuff and in whom extensive nonoperative measures have failed. Although the follow-up is very short term, the results are encouraging, and we are continuing to collect data and will report it at 2 years.
